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1
GCD [C0167, BT71]
(quantffier elimination) [C0175, CJ96]
$A(X),$ $B(X)\in \mathrm{C}[X]$ $k$ ( $k$ ) $R_{k}(A, B)$ $R_{0}(A, B)$
$R_{0}(A, B)$ $A(X)$ $B(X)$
19
( [GG99], Sec. 6 )
1: $R_{k}(A, B)$
? 2: $R_{k}(A, B)$ ? 3:
$A’=\mathrm{d}A/\mathrm{d}X$ $R_{k}(A, A’)$ $A(X)$ ? 4: $A(X)$ $B(X)$
$R_{1}(A, B),$ $R_{2}(A, B),$ $\cdots$ ? 5: $R_{k}(A, B)$
?
1 Sylvester[Sy11853] Hoon[H0002]
Sylvester Hoon
3
$B(X)=A’(X)$ $A(X)$
1\sim 3
4 $A(X)$ $B(X)$ $n’$ $(P_{1}=A,$ $P_{2}=$
$B,$ $\cdots,$ $P_{k},$ $\cdots)$ $\deg(P_{k})=n’$ $P_{k}$ $A(X)$ $B(X)$
$\ovalbox{\tt\small REJECT}_{+i}$ $i$
$P_{k}$ $P_{k+1}$ [SN89, HS97, DD97]
$P_{k+i}(i=1,2, \ldots)$ [SS89]
4 5 $A(X)$ $B(X)$ $\delta$
$R_{k}(A, B),$ $R_{k-1}(A, B),$ $\cdots$ $\delta$
$||R_{k}||,$ $||R_{k-1}||,$ $\cdots$
5 [SS89] 4
$*\mathrm{s}\mathrm{a}\mathrm{B}\mathrm{a}\mathrm{k}\mathrm{i}@\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{h}.\mathrm{t}\mathrm{s}\mathrm{u}\mathrm{k}\mathrm{u}\mathrm{b}\mathrm{a}.\mathrm{a}\mathrm{c}$
$.\mathrm{j}\mathrm{p}$
22-1
1335 2003 157-164
157
6 4 $\cdot 5$
$R_{k}(A, B)$
[Sas03]
2
1 $P$ $\deg(P),$ $1\mathrm{c}(P),$ $||P||$ $\delta$
$|a|=O(\delta^{k})$ $|a|\leq O(\delta^{k})$ $\lim_{\deltaarrow 0}|a|/\delta^{k}\neq 0,$ $\infty$ $\lim_{\deltaarrow 0}|a|/\delta^{k}\neq\infty$
$\mathrm{C}$ 1 $A(X),$ $B(X)$
$A(X)=a_{m}X^{m}+a_{m-1}X^{m-1}+\cdots+a_{1}X+a\mathit{0}$ , $a_{m}\neq 0$,
(1)
$B(X)=b_{n}X^{n}+b_{n-1}X^{n-1}+\cdots+b_{1}X+b_{0}$ , $b_{n}\neq 0$ .
$A(X)$ $B(X)$ $\alpha_{1},$ $\cdots$ , \mbox{\boldmath $\alpha$} $\beta_{1},$ $\cdots,$ $\beta_{n}$ :
$A(X)$ $=$ $a_{m}(X-\alpha_{1})\cdots(X-\alpha_{m})$ ,
(2)
$B(X)$ $=$ $b_{n}(X-\beta_{1})\cdots(X-\beta_{n})$ .
1( ) $A(X)$ $a_{m}= \max\{|a_{m-1}|, \cdots, |a\mathrm{o}|\}=1$ $A(X)$
$A(X),$ $B(X)$ $a_{m}=b_{n}= \max\{|a_{m-1}|, \cdots, |a0|, |b_{n-1}|, \cdots, |b_{0}|\}=1$ $\langle A(X), B(X)\rangle$
( : 2 $\delta$
$\delta$ )
$\square$
$A(X)$ $B(X)$ $k$ $R_{k}(A, B)$
$R_{k}(A, B)=$
$a_{m}$ $a_{m-1}$ . . . $a_{2k+2-n}$ $X^{n-k}$ A
$a_{m}$ $a_{m-1}$ .. . . . . $a_{2k+3-n}$ $X^{n-k-2}A$.. .. .$\cdot$. .$\cdot$.
$a_{m}$ ... $a_{k+1}$ $X^{0}A$
$b_{n}$ $b_{n-1}$ ... $b_{2k+2-m}$ $X^{m-k-1}B$
$b_{n}$ $b_{n-1}$ ... ... $b_{2k+3-m}$ $X^{m-k-2}B$... .. .$\cdot$. .$\cdot$.
$b_{n}$ ... $b_{k+1}$ $X^{0}B$
(3)
$j<0$ $a_{j}=b_{j}=0$ 0
$R_{k}(A, B)$ $S_{k}(A, B)$ $T_{k}(A, B)$
$R_{k}(A,B)=S_{k}(A, B)A(X)+T_{k}(A, B)B(X)$ ,
(4)
$\deg(S_{k})<n-k$ , $\deg(T_{k})<m-k$ .
$S_{k}$ $T_{k}$ $R_{k}$ $S_{k}(A, B)$ $T_{k}(A, B)$ (3)
${}^{t}(X^{n-k-1}, X^{n-k-2}, \cdots, 1,0,0, \cdots, 0)$ ${}^{t}(0,0, \cdots, 0, X^{m-k-1}, X^{m-k-2}, \cdots, 1)$
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1 $C(X)=c\iota X^{\iota}+c_{l-1}X^{l-1}+\cdots+c_{0}$
$R_{k}(AC, BC)$ $=$ $c_{l}^{m+n+2l-2k-1}C(X)R_{k-l}(A, B)$ , (5)
$S_{k}(AC, BC)$ $=$ $c_{l}^{m+n+2l-2k-1}S_{k-l}(A_{\dagger}B)$ , (6)
$T_{k}(AC, BC)$ $=$ $c_{l}^{m+n+2l-2k-1}T_{k-l}(A, B)$ . (7)
($j<0$ $R_{j}=S_{j}=T_{j}=0$ $k<l$ )
$R_{k}(AC, BC)$
$c_{l}a_{m}$ $c_{l}a_{m-1}+c\iota_{-1}a_{m}$ $c\iota a_{m-2}+c_{l-1}a_{m-1}+c_{l-2}a_{m}$ $*$
am $c\iota a_{m-1}+c_{l-1}a_{m}$ $*$
. .$\cdot$. .
bn $c_{l}b_{n-1}+c_{l-1}b_{n}$ $c\iota b_{n-2}+c_{l-1}b_{n-1}+c_{l-2}b_{n}$ $*$
... .. .$\cdot$.
$C(X){}^{t}(X^{n+l-k-1}A, \cdots,X^{0}A, X^{m+l-k-1}B, \cdots,X^{0}B)$ ( 2 ) $-c_{l-1}/c_{l}\mathrm{x}$ ( 1 )‘
( 3 ) $-c\iota$ -2/c\iota $\cross$ ( 1 ) $-c\iota$ -l/c\iota $\cross$ ( 2 )
$|c_{l}b_{n}c_{l}a_{m}$
$c_{l}..a_{m-1}c_{l}a_{m}c\iota b_{n-1}$
.
$c_{l}.\cdot.\cdot b_{n-2}c_{l}a_{m-1}c_{l}a_{m-2}.\cdot$ $X^{m+l-k-1}..\cdot..\cdot BCX^{n+\mathrm{t}-k-1}ACX^{n+\mathrm{t}-k-2}AC|$
$C(X)$ $(c\iota=1)_{\text{ }}D(X)$ $B(X)$ $<l$
$D(X)=d_{l-1}X^{l-1}+\cdots+d_{0}$ , $E(X)=e_{l-1}X^{l-1}+\cdots+e\mathit{0}$. (8)
$X^{l}/C(X)$ $X^{l}/C(X)=1-c_{l-1}/X-(c_{l-2}-c_{l-1}^{2})/X^{2}-(c_{l-3}-2c_{l-2}c_{l-1}+c_{l-1}^{3})/X^{3}+\cdots$ $1/X$
$\dot{d}_{i}$ $\dot{e}_{i}(i=l-1, l-2, \ldots)$
$\dot{D}(X)\mathrm{d}\mathrm{e}\mathrm{f}=D(X)/C(X)$ $=$ $\dot{d}_{l-1}X^{-1}+\dot{d}_{l-2}X^{-2}+\cdots$ ,
(9)
$\dot{E}(X)\mathrm{d}\mathrm{e}\mathrm{f}=E(X)/C(X)$ $=$ $\dot{e}_{l-1}X^{-1}+\delta_{l-2}X^{-2}+\cdots$ .
$R_{k}(X^{l}(A+\dot{D}), X^{\iota}(B+\dot{E}))$ (3) $m+l+n+l-2k$
${}^{t}(X^{n+l-k-1}P, X^{n+l-k-2}P, \cdots, X^{0}P, X^{m+l-k-1}Q, \cdots, X^{0}Q)$ $\dot{R}_{k-l}(P, Q)$
:
$\dot{R}_{k-l}(P, Q)=|a_{m}b_{n}$
$a_{m}..b_{n}..\cdot$
.
$\cdot..\cdot a_{0}b_{0}....\cdot.\cdot$
.
$\dot{d}_{l-1}\dot{e}_{l-1}..a..0b_{0}.$
.
$\dot{d}_{l-2}\dot{d}_{l-1}\dot{e}_{l-1}\dot{e}_{l-2}..\cdot.\cdot$
.
$\cdot.\cdot..\cdot..$
.
$X^{m+l-k-2}...\cdot.\cdot QX^{m+l-k-1}QX^{n+l-k-1}PX^{n+l-k-2}P$ . (10)
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2( )
$R_{k}(AC+D, BC+E)$ $=$ $C(X)\dot{R}_{k-l}(A, B)+\dot{R}_{k-l}(D, E)$ , (11)
$S_{k}(AC+D, BC+E)$ $=$ $\dot{R}_{k-l}(1,0)$ , (12)
$T_{k}(AC+D, BC+E)$ $=$ $\dot{R}_{k-l}(0,1)$ . (13)
1 $AC+D=(A+\dot{D})C,$ $BC+E=(B+\dot{E})C$
$R_{k}((A+\dot{D})C, (B+\dot{E})C)$ 1
$\square$
3
Sylvester
$\{$
$R_{k}(A, B)=|I|+|J|=k \sum_{1}\frac{R_{0}(A_{I},B_{J})R_{0}(A_{\overline{I}},B_{\overline{J}})}{R_{0}(A_{I},A_{I^{-}})R_{0}(B_{J},B_{\overline{J}})}A_{I}(X)B_{J}(X)lJ$ ’
$I\subset\{1,2, \cdots, m\}=I\cup\overline{I}$, $I\cap\overline{I}=\phi$ ,
$J\subset\{1,2, \cdots, n\}=J\cup\overline{J}$, $J\cap\overline{J}=\phi$,
$A_{I}(X)= \prod_{i\in I}(X-\alpha_{i})$ and $B_{J}(X)= \prod_{j\in J}(X-\beta_{j})$ .
(14)
$k>1$ Hoon
$\{$
$R_{k}(A, B)= \sum_{j=1}^{k+1}|M_{k,j}|(X-\alpha_{1})\cdots(X-\alpha_{j-1})$ ,
$M= \prod_{j=1}^{n}$ ( $\alpha_{1}-\beta_{j}$ $.1.$ . $\alpha_{\dot{m}}.-\cdot\beta_{j}$
$1$
),
$M_{k,j}\Leftarrow\{\begin{array}{l}j- \mathrm{t}\mathrm{h}\ \mathrm{r}\mathrm{i}\mathrm{g}\mathrm{h}\mathrm{t}m-k-1\mathrm{c}o\mathrm{l}\mathrm{u}\mathrm{m}\mathrm{n}\mathrm{s}\mathrm{a}\mathrm{n}\mathrm{d}\mathrm{l}\mathrm{o}\mathrm{w}\mathrm{e}\mathrm{r}m-k\mathrm{r}\mathrm{o}\mathrm{w}\mathrm{s}\mathrm{o}\mathrm{f}M\end{array}$
(15)
$\gamma$
$\hat{A}(X)\mathrm{d}\mathrm{e}\mathrm{f}=A(X+\gamma)$ $\hat{B}(X)\mathrm{d}\mathrm{e}\mathrm{f}=B(X+\gamma)$
$\hat{A}(X)$ $=$ $a_{m}(X+\gamma-\alpha_{1})\cdots(X+\gamma-\alpha_{m})$ ,
$=$ $\hat{a}_{m}X^{m}+\hat{a}_{m-1}X^{m-1}+\cdots+\hat{a}_{0}$ $(\hat{a}_{m}=a_{m})$ ,
(16)
$\hat{B}(X)$ $=$ $b_{n}(X+\gamma-\beta_{1})\cdots(X+\gamma-\beta_{n})$ ,
$=$ $\hat{b}_{n}X^{n}+\hat{b}_{n-1}X^{n-1}+\cdots+\hat{b}_{0}$ $(\hat{b}_{n}=b_{n})$ .
1 $\gamma$
$R_{k}(A,B)=R_{k}(\hat{A},\hat{B})|_{Xarrow X-\gamma}$ . (17)
$A(X)$ $B(X)$
$A(X)=\hat{a}_{m}(X-\gamma)^{m}+\hat{a}_{m-1}(X-\gamma)^{m-1}+\cdots+\hat{a}_{0}$ ,
$B(X)=\hat{b}_{n}(X-\gamma)^{n}+\hat{b}_{n-1}(X-\gamma)^{n-1}+\cdots+\hat{b}_{0}$.
$R_{k}(\hat{A},\hat{B})$ $\hat{A}(X)$ $\hat{B}(X)$ $X^{\max\{m,n\}},$ $X^{\max\{m,n\}-1},$
$\ldots,$
$X^{k+1}$
$R_{k}(A, B)$ $A(X)$ $B(X)$ $(X-\gamma)$
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$(X-\gamma)^{\max\{m.n\}},$ $(X-\gamma)^{\mathrm{m}-\{m.n\}}1,$ $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}(X-\gamma)^{*- 11}$
$\square$
$\gamma=\alpha_{1}$ $\hat{a}_{i}(i=1,2, \ldots)$ $(\alpha_{m}-\alpha_{1}),$ $\cdots,$ $(\alpha_{2}-\alpha_{1})$
$\hat{b}_{i}(i=0,1, \ldots)$ $(\beta_{n}-\alpha_{1}),$
$\cdots,$
$(\beta_{1}-\alpha_{1})$ $A(X)’$ $A(X)$
3 $R_{k},$ $S_{k}$ $T_{k}$ $A(X)$ $B(X)$
$R_{k}(A, B)$ $=$
$\hat{a}_{m}$ $\hat{a}_{m-1}$ .. . . . . $\hat{a}_{2k+2-n}$ $\hat{X}^{n-k-1}\hat{A}(\hat{X})$.. .$\cdot$. .... . . .
$\hat{a}_{m}$ . . . $\hat{a}_{k+1}$ $\hat{X}^{0}\hat{A}(\hat{X})$
$\hat{b}_{n}$ $\hat{b}_{m-1}$ . .. . .. $\hat{b}_{2k+2-m}$ $\hat{X}^{m-k-1}\hat{B}(\hat{X})$... $\cdot$ .. .. . .$\cdot$. ..$\cdot$
$\hat{b}_{n}$ . .. $\hat{b}_{k+1}$ $\hat{X}^{0}\hat{B}(\hat{X})$
(18)
where $\hat{X}=X-\alpha_{1}$ ,
$S_{k}(A, B)$ $=$ ${}^{t}((X-\alpha_{1})^{n-k-1}, \cdots, (X-\alpha_{1})^{0},0, \cdots, 0)$ ,
$T_{k}(A, B)$ $=$ ${}^{t}(0, \cdots, 0, (X-\alpha_{1})^{m-k-1}, \cdots, (X-\alpha_{1})^{0})$ .
$A’(X)=\mathrm{d}A/\mathrm{d}X$ $R_{k}(A, A’)$ $A(X)$
4 1
$R_{k}(A, B)$ $A(X)$ $B(X)$ $O(1)$
$A(X)$ $B(X)$ $k$
(3) $O(1)$
$||R_{k}(A, B)||$
1 $A(X+\gamma)$ $B(X+\gamma)$ $\gamma$
$\langle$$A(X),$ $B(X))$ $X=\gamma$ $\delta$ $m’$ $n’$
$|\alpha_{i}-\gamma|=O(\delta)$ $(1\leq i\leq m’)$ ,
(19)
$|\beta_{i}-\gamma|=O(\delta)$ $(1\leq i\leq n’)$ ,
$O(\delta^{0})$ $m’\geq n’$
$A(X)$ $B(X)$ $X=\gamma$ ( )
2 $A(X)$ $B(X)$
$A(X)$ $=$ $\hat{a}_{m}^{(0)}(X-\gamma)^{m}+\cdots+\hat{a}_{m’}^{(0)}(X-\gamma)^{m’}+\hat{a}_{m’-1}’(X-\gamma)^{m’-1}+\cdots+\hat{a}_{0}’$,
(20)
$B(X)$ $=$ $\hat{b}_{\mathfrak{n}}^{(0)}(X-\gamma)^{n}+\cdots+\hat{b}_{n}^{(0)},(X-\gamma)^{n’}+\hat{b}_{n’-1}’(X-\gamma)^{n’-1}+\cdots+\hat{b}_{0}’$ .
$|\hat{a}^{(0)}.\cdot|\leq O(\delta^{0})$ , |b^l(.0)|\leq O(\mbox{\boldmath $\delta$}0)
$|\hat{a}_{\dot{\iota}}’|\leq O(\delta^{\mathrm{m}\mathrm{a}[] \mathrm{c}\{1,m’-:\}})$ $(i=m-1, \ldots, 1,0)$ ,
(21)
$|\hat{b}_{*}’.|\leq O(\delta^{\max\{1,n’-:\}})$ $(i=n-1, \ldots, 1,0)$ .
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$\text{ }B(X)=\mathrm{d}A(X)/\mathrm{d}X$ $\gamma=(\alpha_{1}+\cdots+\alpha_{m’})/m’$
$|\hat{a}_{m-1}’|=0$ , $|\hat{a}_{i}’|\leq O(\delta^{\max\{2,m’-i\}})$ $(i=m-2, \ldots, 0)$ ,
(22)
$|\hat{b}_{n-1}’|=0$ , $|\hat{b}_{i}’|\leq O(\delta^{\max\{2,n’-i\}})$ $(i=n-2, \ldots, 0)$ .
4(19)
$||R_{k}(A, B)||=O(\delta^{0})$ $(k\geq n’)$ ,
(23)
$||R_{k}(A, B)||\leq O(\delta^{(m’-k)(n’-k)})$ $(n’>k\geq 0)$ .
$R_{k}(A, B)(k\leq n’)$
$R_{k}(A, B)=\hat{r}_{k}(X-\gamma)^{k}+\hat{r}k-1(X-\gamma)^{k-1}+\cdots+\hat{r}_{0}$ (24)
$|\hat{r}_{k-:}|=O(\delta^{(m’-k)(n’-k)+:})$ $(k\leq n’, i\leq k)$ ,
(25)
$|\hat{r}_{n’-1}|\leq O(\delta^{2})$ if $k=n’$ and $B(X)=\mathrm{d}A(X)/\mathrm{d}X$.
$R_{k}(A(X+\gamma), B(X+\gamma))$ (20) (21)
$\mathrm{T}\mathrm{f}\dot{\mathrm{f}}$
$\square$
5
$\langle A(X), B(X)\rangle$ $X=\gamma_{i}(i=1, \ldots, \lambda)$ $\delta$ $m’$
$n’$
$|\alpha_{(l-1)m’+i}-\gamma_{l}|=O(\delta)$ $(1\leq l\leq\lambda;1\leq i\leq m’)$ ,
(26)
$|\beta_{(l-1)n’+\dot{\iota}}-\gamma_{l}|=O(\delta)$ $(1\leq l\leq\lambda;1\leq i\leq n’)$ ,
$O(\delta^{0})$ $m’\geq n’$
$C(X)$
$C(X)\mathrm{d}\mathrm{e}\mathrm{f}=(X-\gamma_{1})\cdots(X-\gamma_{\lambda})$ . (27)
$A(X)$ $B(X)$ $C(X)$ $\mathrm{A}$.
$\mathrm{a}$ ( )
3 $A(X)$ $B(X)$
$A(X)$ $=$ $\overline{A}_{m’}(X)C^{m’}+\overline{A}_{m’-1}(X)C^{m’-1}+\cdots+\overline{A}_{0}(X)$ ,
$\deg(\overline{A}_{m’})=m-m’$ , $\deg(\overline{A}_{m’-i})<\lambda(i\geq 1)$ ,
(28)
$B(X)$ $=$ $\overline{B}_{n’}(X)C^{n’}+\overline{B}_{n’-1}(X)C^{n’-1}+\cdots+\overline{B}\mathrm{o}(X)$ ,
$\deg(\overline{B}_{n’})=n-n’$ , $\deg(\overline{B}_{n’-i})<\lambda(i\geq 1)$ .
$||\overline{A}:||\leq O(\delta^{m’-i})$ , $(i=m’-1, \ldots, 0)$ ,
(29)
$||\overline{B}_{1}.||\leq O(\delta^{n’-i})$ , $(i=n’-1, \ldots, 0)$ .
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$\text{ }B(X)=\mathrm{d}A(X)/\mathrm{d}X$ $\gamma_{l}=(\alpha(l-1)m’+1+\cdots+\alpha\iota_{m’})/m’(l=1, \ldots, \lambda)$
$||\overline{A}_{i}||\leq O(\delta^{\max\{2,m’-i\}})$ , $(i=m’-1, \ldots, 0)$ ,
(30)
||B-i||\leq O(6m {2, $n’-i\}$ ), $(i=n’-1, \ldots,0)$ .
$\overline{A}_{m’}(X)C^{m’}$
2
( $[\mathrm{S}\mathrm{a}\mathrm{s}03]$ )
5 $k=q\lambda+r,$ $\lambda>r\geq 0$ , (26)
$||R_{k}(A, B)||=O(\delta^{0})$ $(k\geq\lambda \mathrm{r}\mathrm{i}’)$ ,
(31)
$||R_{k}(A, B)||=O(\delta^{\lambda(m’-q)(n’-q)-(m’+n’-2q-1)r})$ $(k<\lambda n’)$ .
$R_{k}(A, B),$ $k\leq\lambda n’$ ,
$R_{k}(A, B)=R_{q}(X)C(X)^{q}$ $+\overline{R}_{q-1}(X)C(X)^{q-\mathit{1}}+\cdots$ (X),
(32)
$\deg(\overline{R}_{q})=r$ , $\deg(\overline{R}.)<\lambda$ $(i=q-1, \ldots, 0)$ ,
$||\overline{R}_{q-i}||\leq O(\delta^{\lambda(m’-q)(n’-q)-(m’+n’-2q-1)r+:})$ $(0<i\leq q)$ ,
(33)
$||\overline{R}_{q-1}||\leq O(\delta^{2})$ if $k=\lambda n’$ and $B(X)=\mathrm{d}A(X)/\mathrm{d}X$.
6
$A,$ $B,$ $E$ $||A||\simeq||B||\gg||E||$ $A-B=E$ $A,$ $B$ $E$
$||A||/||E||$
$(P_{1}=A, P_{2}=B, \cdots, P_{k}, \cdots)$ $(S_{1}=1, S_{2}=0, \cdots, S_{k}, \cdots)$, $(T_{1}=0,$ $T_{2}=$
$1,$ $\cdots,$ $T_{k},$ $\cdots)$ [SS89] “ ”
$(P_{1}’=A, P_{2}’=B, \cdots, P_{k}’, \cdots)$
$Q_{*}$. $:=\mathrm{q}\mathrm{u}\mathrm{o}\mathrm{t}\mathrm{i}\mathrm{e}\mathrm{n}\mathrm{t}(P_{1-1}’.,P_{i}’)$ , $P_{i+1}’$ $:= \mathrm{r}\mathrm{e}\mathrm{m}\mathrm{a}\mathrm{i}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{r}(P_{i-1},P_{i}’)/\max\{1, ||Q_{i}||\}$ $(i=2,3, \ldots)$
$||P_{\dot{\iota}+1}||/||P_{i}||<<1$ $||Q_{i}||$
$S_{i+1}’:=[S_{i-1}-Q_{i}S_{*}.]/ \max\{1, ||Q_{i}||\},$ $T_{i+1}’:=[T_{i-1}-Q:T_{i}]/ \max\{1, ||Q:||\}$
$||S_{\dot{l}}’||,$ $||T_{\dot{l}}’||\approx 1$ $A$ $B$
$P_{k}$
total-cancellation $= \frac{\max\{||S_{k}||,||T_{k}||\}}{||R_{k}||}$ . (34)
4 $\cdot 5$ $R_{k}$ $S_{k}$ $T_{k}$
$||S_{k}||,$ $||T_{k}||=O(||R_{k+1}||)$ . (35)
$R_{k}$
$A(X)$ $B(X)$ $\delta$ 1
( $\nu=m’-n’$ )
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Table I. Magnitude of the total cancellation $(||S_{k}||/||R_{k}||)$ .
Case of single cluster of close roots $(\nu=m’-n’)$ .
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